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Resul ts  of t e s t s  conducted in the  Langley  19-foot  pressure tunnel 
t o  determine the low-speed longitudinal  chazacterist ics of 8 52' swept- 
back wing which hrtd circular-arc airfoil sections and an aspect  ratio 
of 2.84 aze  presented in this paper. The aerodynamic chazacterist ics 
of the plain w i n g  were investigated through & range of Reynold8 numbers 
from 1.6 x 10 t o  9.7 x lo6. The ef fec ts  of several spans of extensible 
leading-edge  flaps and  drooped-nose f laps  OIL the aerodynamic character- 
i s t i c s  of the wing were investi'@;ated. In addition, the ef fec ts  of  
trailing-edge flaps on the w i n g  were investigated  both  with and without 
extensible  leading-edge  flaps. 
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Ln the  moderately low lift range, an increase Fn l i f t -curve slope 
and a stabi l iz ing change in the pitching-moment curve resulted from the 
effects  of a leading-edge  vortex flow over the tip  sect ions of the 
plain wing. As the angle of attack was further increased,,the  vortex 
increased in s i z e  and was shed from the wing at  a point which moved pro- 
gressively  inboard from the tip. These changes were coincident with a 
decrease in  slope of .the lift curve and a destabilizing change of the 
pitching-moment  curve up t o  the maximum l i f t  coefficient (1.04). At the 
maximum lift coefficient the pitching-moment  curve broke in a stable 
direction. 

The scale   effect  on the aerodynamic characterist ics of the wing was 
negligible within the  range of Reynolds numbers investigated. 

The addition of outboard  leading-edge  flaps o r  drooped-nose f laps 
which extended over the outer 25 percent of the wing semispan  minimized 
or eliminated the i n i t i a l   e f f e c t s  of the vortex flow and provided 
approximately  the same improvement i n   t h e   s t a b i l i t y  of the wing. 



2 NACA RM L50F16a 

Semispan spli t   f laps  increased  the mnx.lrmlm l i f t  coefficient of 
the wing from 1.04 t o  1.09, whereas with extended  trailing-edge  flaps 
the maximum lift coefficient was 1.29. Neither the extended t ra i l ing-  
edge nor the   sp l i t   f l aps  had an appreciable  effect on the stab i l i ty .  

The drag of the w i n g  was high at moderate l i f t  coefficients. 

A comparison  of the aerodynamic characterist ics of the  circular- 
arc  wing with those of an NACA 64-series wing which had a plan form 
nearly  identical   indicates similar ef fec ts  of a vortex flow. The maxi- 
mum l i f t  coefficient of the 64-series wing increased  slightly v i th  
Reynolds number, but  even a t  a Reynolds number of ll X 10 6 the value 
of C b  was only 0.08 larger  than that of the  circular-arc w i n g ,  

lTYTRODUCTION 

As a part  of a general  investigation of the low-speed aerodynamic 
characterist ics of sweptback w i n g s  being  conducted in   t he  Langley 
19-foot  pressure tunnel, tests have been made over a Reynolds number 
range from 1.6 x lo6 t o  9.7 x 10 6 of a 52' sweptback wing which had 
circular-arc  airfoil   sections esd an aspect  ratio of 2.84. 

The longitudinal  characteristics of the plain wing were obtained 
from force measurements and flow observations. The ef fec ts  on the 
longitudinal s t ab i l i t y  of the w i n g  of several spans of extensible 
leading-edge f laps  and drooped-nose f laps  were investigated. In addi- 
t i on ,   t e s t s  were made t o  determine the  effects  of trailing-edge  flaps 
on the aerodpamic  characteristics of the wing w i t h  and  without 
extensible  leading-edge flaps. 

The aerodynamic characterist ics of the  plain wtng are compared 
with those of a round-no6e NACA 64-series wing ( re ference , l )  which had 
a plan form nearly  identical with that of the  circular-arc wing. 

CL 

CLmaX maximum l i f t  coefficient 

drag coefficient (D/qS) 
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pitching-manrent coefficient; moment about the  qumter chord 
of mean aerodynamic  chord (Moment/qE) 

induced drag coefficient (R2/d) 

drag, pounds 

lift, pounds 

Wlng area,  square  feet 

aspect  ratio 

mean aerodynamic 

symmetry, feet 

chord, measured 

wing span, f e e t  

loca l  chord, f e e t  

spanwise ordinate,  feet 

para l le l  t o  the plane of 

free-stream dynamic pressure, pounds per square  foot 

mass density of air, slugs per  cubic  foot 

angle of attack of w f n g  chord, degrees 

angle of  at tack of wing chord at C b, degrees 

free-stream  velocity,  feet per second 

Reynolds number 

Mach number 

trailing-edge-flap  deflection,  degrees 

m i a t i o n  of pitching-moment coe f f i c i ed  with l i f t  coefficient 
w i t h  reference t o  the mean aerodynamic quarter chord 
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MODEL, TESTS, AND CORFlBCTIOESS 

Model 

NACA. RM L50Fl6a 

A plan d e w  of the wing and some of the geometrical  characteristics 
axe given in   f igure .1. The w i n g  had an aspect  ratio of 2.84, a taper 
r a t i o  of 0.616, and an angle of sweepback of 52.05° d o n g  a .  straight 
line  connecting  the  leading edge of the  root and theore t ica l   t ip  chords. 
The airfoi l   sect ions of the wing normal to   the   l ine  of maximum thickness 
(see  f ig .  1) were symmetrical circular-arc  sections,  defined by a radius 
of 83.26 inches, the center of which l ies in a plane  perpendiculer t o  
the chord l i ne  at the maxFmum thickness. The combined ef fec ts  of 
circular-arc  sections and taper   ra t io  caused the  leading and t r a i l i ng  
edges t o  be s l igh t ly  curved. The maximum thickness  parallel with the 
plane of symmetry was 6.5 percent  chord at the  root and 4.1 percent 
chord at the t i p .  The wing had no geometric twist or d ihedra l .  

The model equipped  with  extensible  leading-edge  flaps is  shownoin 
figure 2. The leading-edge f laps  were of  constant  chord and had 37 
incidence measured from the wing chord line in a plane  perpendicular t o  
a line  Joining  the  leading  edges of the  root and t i p  chords. The span 
of the f laps  extended  inboard from the 97.5-percent semispan s ta t ion t o  
the 42.5-percent semispan station. Provisions were made for  several 
smaller  spans, the smallest of which extended  over the  outer 15 percent 
of the w i n g  semispan. 

The drooped-nose f laps  were investigated with spans of 0.25b/2, 
0.4573/2, and 0.60b/2. The chord  of these  f laps was amroximately 
19 percent of the wing chord when it was measured paral le l  with the 
plane of symmetry of the wing. These flaps  could be deflected 20°, 30°, 
or 40' measured as shown in  f igure 2. 

Trailing-edge flaps of 20 percent  chord, measured streamwise, were 
located at the  &-percent  and  100-percent-chord l i nes  (fig. 2) .  The 
flaps  located a t  the t r a i l i ng  edge are referred  to  as ''extended trailing- 
edge flaps," whereas those  located  forward  are referred t o  as "sp l i t  
flaps." The angles of deflection of the  f laps are given  with  reference 
t o  the w i n g  lower  surface,  or a line=  extension of the lower surface, 
in  a plane normal t o  the maximum thickness line. 

Tests 

Figure 3 shows the wing i n  the  tes t   sect ion of  the Langley 19-foot 
pressure  tunnel where the tests were conducted-in an atmosphere com- 
pressed t o  about 33 pounds per  square  inch  absolute. Measurements of 
l i f t ,  drag, and pitching moment were made through a range of angle of 



5 

at tack from -4' t o  32O. Tests of  the plain wing were made at  Reynolds 
numbers of 1.6 x LO6, 5.9 x IO6, and 9.7 x lo6. The wing with f laps  
w a s  t es ted  a t  Reynolds numbers from 5.5 X 10 to 6.0 X 10 . The Mach 6 6 
numbers corresponding t o  Reynolds numbers obtained in this investiga- 
t i on  are as fol lows:  

M 

0.08 

.11 

.12 

0 19 

R 

6.0 X 10 6 

9.7 x 106 

Studies   to  determine, i n  a qual i ta t ive manner, the  nature of the 
air flow above the w i n g  surface were made by observing  the  effects of 
the  air  flow on a single tuft at tached  to  a probe.  Studies of the flow 
changes on the wing surface 'were also made by observations of t u f t s  
a t tached  to  the upper  surface of the w i n g .  

Corrections 

The data are presented in  nondimensional coefficient form and have 
been corrected  for the e f fec ts  of the tare and interference of model 
supports and air-stream misalinement . Jet-boundary  corrections based 
on the method presented in  reference 2 have been appl ied   to  the angles 
of at tack and drag coefficients.  The pitching-moment coefficients have 
been corrected  for   the  dis tor t ion of the wing loading fnduced by the 
tunnel res t r ic t ion .  . 

Plain wing 

Flow character is t ics . -  A leading-edge  vortex  type of flow similar 
t o  that described in references 3 and 4 was anticipated w i t h  this wing  
inasmuch as the wing had a sharp leading edge an$ was highly swept back. 
Probe studies  indicated that, at approximately 3 angle of attack, a 

edge. The vortex  lncreased in  s ize  from the rQot   t o  the t i p  where it 
. small vortex,  approximately  conical in shape, formed along the leading 
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was shed from the wing. A s  the  angle of attack was increased,  the  size 
of the  vortex  increased and the  point a t  which it was shed from the 
wing moved progressively  inboard from the  t ip .  

The resu l t s  of visual  observation of the  effect  of the  a i r  flow 
on surface tufts ( f ig .  4 )  show that the  flow  near  the  leading edge 
as.sumed a spanwise direction toward the  t ips  at the same angle of attack 
a t  which the  vortex  flow formed. This surface  outflow  spread r e w a r d  
a t  the t ip   sect ions and moved progressively  inboard  with  increase of 
angle of attack. An area of s ta l led flow developed  along  the  leading 
edge of the   t ip   sec t ions   a t  20° angle of attack, beyond  which the  stalled 
flow spreads  chordwise and inward along  the  leading edge. , 

Force characteristics.- The l i f t ,  drag, and pitching-moment 
characterist ics m e  presented in   f igure 5.  Both t h e   l i f t  and pitching- 
moment curves show evidence of the  effects  of t h e  vortex  flow. I n  the 
low l i f t  range up t o  CL = 0.20, the l i f t  curves have a linear  slope 
of 0.049, and the pitching-moment curves  indicate  that the wing  became 
slightly  unstable. From CL = 0.20 t o  CL 0.55 the  slopes of the 
l i f t  curves  increase  gradually t o  0.071, and the  variation of pitching- 
moment coefficients exhibi ts  large  negative  slopes. These changes 
resul t  from an increase of lift at the  t ip   sect ions caused by the 
vortex  flow  (reference 4 ) .  Beyond CL ", 0.55, the slopes of the l i f t  
curves  decrease  and.the pitching-moment curves up to  ' C h  (1.04) have 
positive  slopes, This moment break i s  a t t r ibu ted   to  a forward sh i f t  of 
the  center of pressure of the wing, caused by the  effects of the 
increased  size of the  vortex  over  the  forward  portion of inboard  sec- 
t i o n s  of the wing and the  inboard  shift of the  point a t  which the  vortex 
was shed  from the wing. Similw changes  of l i f t  and moment character- 
i s t i c s  have been  found t o  exis t  even with an NACA 64-series wing (refer- 
ence 1) having a plan form nearly  identical   to that of t h e  present wing 
( f ig ,  6 ) .  A t  C b  the  present wing had a diving tendency which is 
believed t o   r e s u l t  from a rearward sh i f t  of the  center of pressure  prob- 
ably  caused by the  effects of the  vortex  flow on the  rearward  portion of 
the  inboard  sections of the w i n g ;  however, large  values of drag  occurring 
at the  t ip   sect ions may be a large  contributlng  factor. 

The drag  curves of the wing ( f ig ,  5 )  depart  rapidly from the  varia- 
t ion  of approximate  induced  drag coefficient  with an increase in  l i f t  
coefficient and reach  high  values of drag  coefficient at moderate l i f t  
coefficients. A comparison of the  drag  characteristics of the  circular- 
arc  and NACA 64-series wing presented in  f igure 6 indicates that a t   t he  
high Reynolds number the  drag  coefficients of the NACA 64-series wing more 
nearly approach the  variation of approximate  induced-drag  Coefficient 
and, consequently,  are lower than  the  drag  coefficients  obtained  with 
the  circular-arc wing, par t icular ly ,   a t  low and moderate l i f t  coeffi- 
cients. The masked difference fn drag of the tvo w i n g s  f s  due to the 4 

L 
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presence of the  vortex  flow at a much lower lfft coefficient  with  the 
circular-arc w i n g  than  with the NACA 64-series a. 

Variation of Reynolds numbers (1.6 x IO6 t o  9.7 x 10 ) had a 6 
negligible  effect  on the aerodynamic characterist ics of the present 
wing ( f ig .  5). Ln the case of the ~ C A  6Lse r i e s  wing, the lift coeffi- 
cients a t  which the  effects  of the  vortex flow were realized  =increased 
markedly with Reynolds number (fig. 6). The maximum lift coefficient 
of the NACA 64-series wlng increased  slightly  with Reynolds number, bu t  
even at a Reynolds number of 11 x lo6 the  value of & was only 0.08 
larger  than that of the  circular-arc wing. 

Effec ts  of Trailing-Edge  Flaps 

The ef fec ts  of semispan s p l i t  and extended  trailing-edge  flaps on 
the  aeroQrmnic  characteristics of the wing are  presented in  figures 7 
and 8. The results indicate that the  extended  trailing-edge  flaps at 
the  smallest  deflection had a s tabi l iz ing tendency a t  high lift coeffi- 
c ients   pr ior   to  C k ,  but only a small e f f e c t   a t  lower l i f t  coeffi- 
cients. With increase in deflection of  the flaps, the  stabil izfng 
tendency in the high lift range decreased; however, the changes in 

The values of C b  obtained  with  various  arrangements of  t ra i l ing-  
edge f laps  Elre  summEtrized in the following  table: 

, s t a b i l i t y  of  the basic w i n g  in the moderate lift range were reduced. 

, 

E f  
f laps  T.E. f laps  (de@; 1 
split Extended 

15 

1.w 1.29 60 

8-32 45 

1.28 30 

. 1.24 "" 

"" 

"" 

I Plain wing 1.04 I 

Effects of Leading-Edge Flaps 

The effects  of variations in span of extensible  leading-edge  flaps 
and drooped-nose f laps  on the aerodynamic characterist ics of the wing 
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are  presented  in  figures 9 t o  13, and some of the more important 
resul ts   are  s v i z e d  . i n  table I. 

The main effect  of either the extensible  leading-edge  flaps or 
O.25b/2 drooped-nose f laps  w&s t o  minimize or eliminate  the  effects of 
the  vortex flow on the   t ip   sect ions through the moderately low l i f t  
range. Comparison of figures 4 and 10 shows that the occurrence of 
outflow along the  leading edge at t h e   t i p  was delayed with the extensible 
leading-edge flaps  deflected. Thus, the l i f t  increase due t o  theepres- 
ence of a vortex  flow  over the t ip   sec t ions  of the plain wing probably 
was not  realized when the  leading-edge flaps extended  over the t i p  sec- 
t ions and, consequently,  the  large change in  the pitching-moment charac- 
terist ics in the  moderately low l i f t  range was not  obtained. 

Figure 12 shows that  the lar e undesirable change of the longi- - 
tudinal   s tabi l i ty  parameter, (%JF,&, up t o  0 .85cbu of the wing was t 

reduced  from 0.33 t o  0.11 with the 0.2%-span extensible  leading-edge 
flaps; whereas with the 0.23-span drooped-nose flaps  deflected 30°, 

the change in  

drooped-nose flaps deflected  either 20' or 40' was essentially  the same 
as that obtained fo r  the deflection of 30'; therefore, the data for  flap 
deflections  other than 30° are not  presented.  Increasing  the  span o f  
the  extensible  leading-edge  flaps from 25 percent to   e i ther  35 or 45 per- 
cent of the wing semispan resul ted  in  no appreciable change in   the 
s t ab i l i t y  at moderately low l i f t  coefficients (table I>; however, in   the 
high lift range  the pitching-moment curves  broke i n  a stable  direction 
at l i f t  coefficients which became progressively lower  with  increase of . 
f l ap  span. This ear l ie r   s tab i l iz ing  tendency may resu l t  from a greater 
re la t ive l i f t  on the  outboard  part of the wing with  extensible  leading- 
edge f laps  of larger spans. Extensible  leading-edge  flaps of O.55b/2 span 
and drooped-nose f laps  of  0.45b/2 span and 0.60b/2 span had adverse  effects 
on the  longitudinal  stabil i ty  at  high lift coefficients  (table I) .  

b 

b 

( 2 L , k  
was 0.14. The effectiveness of 0.2g-span 

Inasmuch as  leadingedge  flaps were most effective when they were 
limited principally  to the tip  sections,  the  influence of the root  sec- 
t ions on the longitudinal  stabil i ty of the w i n g  was briefly  investigated 
with a modification of the  leading  edges of the  root  sections. The 
modification  extended from the  plane of symnetqc t o  25 percent wing 
semispan and included an increase of leading-edge radii  from an i n f i -  
n i te ly  small value t o  1/2 inch. The contours of the  modified  sections 
were faired  lineaxly from the  leading-edge  radius t o  the  original sec- 
t i o n   a t  approximately 0.13 chord. Tests were made of  the  modified wing 
with and without  extensible  leading-edge  flaps. No appreciable  effect 
was realized with the wing without  flaps; however, the  resul ts  

. 



, NACA RM L5OF16a 9 

with 0.23/2 extensible  leading-edge  flaps  fnaicate that the rounded 
leading edge  caused a gradual  reduction of the slope of the  pitching- . moment curve up t o  CL = 0.9 ( f ig .  13). 

Effect of Leading-Edge and Trailing-Edge  Flaps in Canbination 

Data showing the   e f fec ts  of combinations of extensible  leading- 
edge f laps  and trailing-edge flaps are  presented in figures 14 t o  16. 

Longitudinal  stability.- A comparison of figures 12 a& 16 indi- 

cate s tha t  the l a g e  negative Fncreases of which occurred a t  

lift coeff ic ients   pr ior   to  C h  with  extensible  leadingedge flaps 
. .  

were slightly  delayed  with  the  addition of trailing-edge  flaps. 
Although the data axe not  presented, s p l i t   f l a p s  of 0.4  or 0.65b/2 span 
had practically  the same ef fec t  as the 0.5b/2-span sp l i t   f l aps .  

MaxFmum lift. - As may be  seen in table  I, values of maximum lift 
coefficient of the  wing witk combinations of leading-edge  and t r a i l i ng -  
edge f laps  were larger,  particularly'with  leading-edge flaps of large 
span, than would be anticipated by the individual contributions of the 
flaps. 

Draa;.- Inasmuch as the drag of the wing fo r  all configurations 
with  flaps  deflected was high, comput8tAone have been made of the 
gl iding  md sinking speeds for power-off conditions of the  w i n g  with 

O.Z?*spas extensible  leading-edge  flaps both with and without t r a i l i ng -  

edge f laps .  The resu l t s   ( f ig .  17) presented as contours  of sink- and 
gliding  speed .(based on a wing loading of 4.0 Ib per s q  f t   a t  sea l eve l )  
have been  supehosed  on'the  variations of L/D with &. For  purposes 
of comparison, results  are  included of a 52O sweptback HACA 64-series 
wing (reference 5 )  and a 42' sweptback circular-arc wing (reference 6 ) .  
The wing configurations  used  (fig. 17) were selected from those con- 
figurations  exhibit ing  longitudinal  stabil i ty which might be desirable 
a t  l o w  speeds. 

b 

Although the  addition of trailing-edge  flaps  reduced  the  gliding 
and'sinking  speeds of the  present wing, even with  the  extended trailing- 
edge flaps  deflected,  the minimum sinking speed of the wing at 0.85ch 
amounted t o  about 45 f e e t  per second.  Provided a higher gliding speed 

reduction of sinhfng speed would be only  about 8 f ee t  per second  from 
that obtained a t  0 . 8 5 C h .  

- with  extended  trailing-edge  flaps would be permissible,  the maximum 

t 
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Figure 17 shows that, although  extended  trailing-edge  flaps were 
effective with the  present w3ng in  reducfng the sinking speed 
at 0.85ch, the minFmum sinking  speed of the present wing i s  about 
15 f ee t  per second greater  than  the  sinking  speeds of the  other wings 
w i t h  spl i t   f laps   def lected.  

SUMMARY OF RESULTS 

The results of a low-speed longitudinal  stabil i ty  investigation of 
a 52' sweptback circular-arc wing which had an  aspect  .ratio of 2.84 
indicate that: 

1. In the moderately low l i f t  range an increase in   l i f t -curve  slope 
and a s tabi l iz ing change i n  the pitching-moment curve  resulted from the 
effects  of a leading-edge  vortex flow over the t ip   sec t ions .  As the 
angle of a t tack was further  increased, the vortex  increased in size  and 
was shed from the WFng at  tt point which moved progressively  inboard 
from the   t i p .  These changes were coincident w i t h  a decrease i n  slope 
of the lift curve and a destabil izing change of the pitching-moment 
curve up t o  msxFmum lift coefficient of 1.04. A t  the maximum l i f t  
coefficient  the pitching-moment curve  broke i n  a stable direction. 

2. The scale effect on the aeroaynamic characterist ics of the wing 
was negligible  within the range of Reynolds numbers, 1 .6  X 10 6 t o  
9.7 x 10 , of the  tes ts .  6 

3. The addition of outboard  extensible  leading-edge  flaps  or 
drooped-nose flaps w h i c h  extended over the  outer 25 percent o f  the w i n g  
semispan  minimized o r  eliminated  the initid effec ts  of the vortex flow 
and provided  approximately the same improvement in  the   s tab i l i ty  of the 
wing. 

4. Semiepan s p l i t   f h p s  increased the m~urim~m lift coefficient of 
the wing from 1.04 t o  1.09, whereas with extended  trailing-edge  flaps 
the maximum l i f t  coefficient was 1.29. Neither the extended t ra i l ing-  
edge nor sp l i t   f l aps  had an appreciable  effect on the   s tabi l i ty .  

5.  The d r a g  of  the wing was high a t  moderate l i f t  coefficients. 

6. A comparison of the aerodynamic characterist ics of the circular- 
arc  w i n g  with  those of an NACA 64-series wing which had a similar plan 
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form indicates similar ef fec ts  of a vortex flow. The maximum l i f t  coef- 
f i c i en t  of the  64-series w i n g  increased  slightly  with Reynolds number, 
but even at a Reynolds LLumber of 11 x lo6 the value of & was 
o w  0.08 larger  than that of the c i rcuhr-arc  wing. 

Langley  Aeronautical Laboratory 
National Advisory Cormittee for Aeronautics 

Langley Air Force Base, Va. 
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Figure 1.- Plan form  of 52' sweptback wing. All dhensions given are 
h inches unless otherwise noted. 
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Figure 2.- Details of leading-edge and trail--edge flaps on a 
32' sveptback dng. AU aimensions given are  i n  inches 
unless otherwise noted. 
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Figure 3 .- The 52' meptback wing mounted in the -gley 19-foot pressure 
tuanel. 
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Figure 5.- Aerodynamic  characteristics of a 52' aweptback w i n g  at several 
Reynolds numbers. 
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Figure 6. - Comparison of the  aerodynamic  characteristics of a circular- 
arc wing and a 64-series wing; leadhg edges s w e ~  back 52'; aspect 
ra t io  approx-tely 2.85. F 
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(a) CL plotted  against a and $. 
Figure 7.- Effect of semispan extended trailing-edge  flap deflectLon 

on the aerodynamic characteristics of a 52O sweptback wing. 
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Figure 8.- EWect o f  semispan split and extended trailing-edge flaps 
deflected 60' on the aerodynamic  characteristics o f  B 52' swept- 
vlner. 
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(b) CL plotted agahlnst CD. 

Figure 8.-  Concluded. 
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Figure 9.- Effect of several spans of extendble leading-edge f laps  on 
the aemdynmuic characteristics of a 52' sweptback wlng. R = 6.0 x 10 6 . 
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Figure 9.- Concluded. v) Iu 

. .  



NACA RM L50Fl6a 

Int 

Figure 10.- S t a l l  characteristics of a 52' sweptback wing with 
0.35b/2 extensible  leading-edge flaps. R = 5.8 X 10 . 6 
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(a) CL plotted Wrist a and %. 

Figure 11,- Effect o f  s ~ e ~ a l  spans of drooped-noee flaps deflected 30° 
on the aerodynamic characterlatics of a 520 eweptback wing. W 
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(a) Effect of extensible  leading-edge flaps.  
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Figure 12.- Variation of (3, with lift coefficient of a 52O swept- 

back wing. 
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Figure 14. - EWect of several spans of extensible leabing-edge flaps on 
the aerodynamic characteristics o f  a 52' meptback w i n g  with eemispan 
split naps deflected 60°. R = 6.0 x 10 . 6 
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Figure 14.- Concluded. 
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Figure 15.- FEfect of several spans of extensible le&-edge flaps on 
the aerodynamic  characteristics o f  a 520 sweptback w i n g  with semispan 
extended  trailtng-edge m p s  deflected 60°. R = 5.5 x 10 6 . 
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(b) Spl i t  flaps. 

Figure 16.- Variation of 
G 9 F , b  

with l i f t  coefficient of a 52’ swept- 

back w i n g  with s a n i s p  trailing-edge flaps and various spans of 
extensible  leadbg-edge flaps. 
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(a) Semispan trailing-edge flaps deflected 60°. 
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(b) Trailing-edge  flaps  retracted. 

Figure 17.- Comparison of the  gliding  characteristics of a 52O sweptback 
circular-arc wing with two other wings. Wing loading, 4.0 pounds per 
square foot at sea level.  
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